Removal of the majority of epidermal Langerhans cells by topical or systemic steroid application enhances the effector phase of murine contact hypersensitivity.
Whereas epidermal Langerhans cells (LC) are thought to be the principal APCs for initiation of contact hypersensitivity (CHS) responses, their role as APC in the effector phase of CHS is still unclear. It is currently thought that LC elicit the CHS response by presenting Ag to trafficking Ag-specific T cells within the skin. To test this hypothesis, we removed the majority of resident LC at the site of CHS challenge by topical application of various steroid creams to one ear in BALB/c mice (> 85% LC depletion). Either 2 days before or 4 days after steroid treatment of the ear, mice were sensitized on the abdomen with the hapten trinitrophenyl and challenged 10 days later at the steroid-pretreated ear. At that time point, direct anti-inflammatory effects of the steroid were no longer present. Surprisingly, CHS responses were markedly stronger at the sites of prior steroid application when compared with vehicle-treated controls, indicating that depletion of most of the resident LC not only fails to impair, but enhances, the expression of CHS significantly. UV irradiation or application of croton oil at the challenge site, as well as systemic steroid application, all of which are alternative methods of diminishing the number of epidermal LC, also significantly up-regulated CHS. In contrast, irritant dermatitis and sensitization or elicitation of CHS in steroid-treated mice at distant sites, as well as delayed-type hypersensitivity responses against the same hapten, were unaffected by topical steroid pretreatment. In conclusion, our data suggest that resident LC are not the relevant APC in the effector phase of CHS and that they may even provide down-regulatory, rather than stimulatory, signals during elicitation of CHS.